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[0 13 5] 
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[0 13 6] 
[0137] 

^•iry h^>f 10 5$:, <fc MctH^l/T^v^ 

[0 13 8] 

mmOJ&M 1 <o 3 {CfH^tfK 3>;H7l0i/5al/-^lO2, -Y 

nsmzmmvtcm&mfoi (cd-rom, fd, a-ft^^^) {c&ml 

[0 13 9] 

t\ =!S*<£>:/n-fe;*.&V^;* l^V K (DLL, OCX, Active (V>f 
[0 14 0] 
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[0141] 
[0 14 2] 

[0 14 3] 
[|§0>9(Z)^m] 

or, ^Mfct/T^ ziiiicj; y, nwM^M, >f ^S© 211® 

[0144] 
[0 14 5] 
[0 14 6] 
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[0 14 7] 

[mi] 

[02] 

■ [03] 

(a) h^nt'yiJ-©^t7 htf>HPJ!0 

(b) m*-?v h^Dizyif<Z)l^X#fg£©lftf!l30 
[04] 

(a) mmi^©^^^ 

(b) Iwf^^EU 3> hU-^<D=E^)Vm 
[05] 

[06] 

[07] 

R!ffr<#-fey H 7 ^ ^ 5 >J ©^1 7 7 ;i/ 

[08] 

(a) HHfr^-fey h ? J -J*? V <Ds\y #y y 4 )\s<Z>WmM 

(b) |slv-*3- K©M^0 
[0 9] 

(a) |SK >#:/U :i 1/-#<AMS<D^*10 

(b) <fc3*H3l<D^;ft0 
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imi 0] 

[012] 
[013] 

l^y-xn- K©M^0 

[014] 

[01 5] 

(a) Hffi^J©3iWH 

(b) IhIV-^h- KcdM^0 



10 0 


u yii 


10 1 


A- K^xT^Ef;^^^ U 


10 2 




10 3 


y-xn- K 


10 4 


nyrtj ^ 


10 5 




10 6 




10 7 




10 8 


W y#yu #M<z>^ a. 


10 9 




110 




111 




112 




113 
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[01] 
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[02] 



2 0 0 



2 O 1 



I R 



2 0 5 2 0 6 



2 0 7 2 0 8 



P C 



T 



16bitx4 

RO —209 
R1 —210 
R2 —211 
R3 —212 



ALU 



>hO-7 



4— ► 



2 0 2 



V 



( I M EM) 



2 0 3 



■4 — ► 



V 



T—Zt^'J A 
(DMEMA) 



2 04 



V 



■t— £>^'J B 
(DMEMB) 



[03] 



(a) 



(b) 





mi 


%2 




ADD 


Ra. 


Rb 


bOOO 


, SUB 


Ra, 


Rb 


b001 


AND 


Ra. 


Rb 


b010 


OR 


Ra. 


Rb 


b011 


LD 


Ra. 


@Rb 


b100 


ST 


Ra. 


§Rb 


b101 


SET 


Ra. 


IMD 


b1 10 


MOV 


Ra. 


Rb 


b111 







RO 


bOO 


R1 


b01 


R2 


blO 


R3 


b11 
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[04] 



(a) 
INI I N 2 

i_ _i 



A L 



u A— c 

▼ 2 07 



(b) 



AD 




2 08 



OUT 



[05] 



/* hwmodel. h */ 

extern short I MEM [N1] ; 

extern short DMEMA[N2] ; 

extern short DMEMA [N3] ; 



extern 


short 


IR; 


extern 


short 


PC; 


extern 


short 


RO; 


extern 


short 


R1; 


extern 


short 


R2; 


extern 


short 


R3; 



extern void ALU (short, short, short*, int) ; 
extern void MEMO (short, short*, int); 

enum { 
ADD=0, SUB. AND, OR 

}; 
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[06] 



short IMEMCN1]; 
short DMEMACN2]; 
short DMEMB [N3] ; 



short IR, PC, RO. R1. R2, R3; 



void ALU (short INI . short IN2. short *OUT, int CTL) { 
switch (CTL) { 
case 0: // ADD 

♦OUT = IN1 + IN2; 

break; 
case 1 ; // SUB 

*0UT = IN1 - IN2; 

break; 
case 2; // AND 

♦OUT = IN1 & IN2; 

break; 
case 3; //OR 

♦OUT = IN1 I IN2; 

break; 

1 



void MEMC (short AD. short ♦DB, int RW) { 
switch (RW) { 
case 1 : // Read 
if (AD < 0x100) 
♦DB = DMEMA [AD & OxFF] : 

6 1 S6 

♦DB = DMEMB [AD & OxFF] ; 
break; 

case 0: //Write 
if (AD < 0x100) 

DMEMA [AD & OxFF] = ♦DB; 
else 

DMEMB [AD & OxFF] = ♦DB; 
break; 

} 
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[07] 



# include "hwmodel.h" 




void ADD (short *RS1. short RS2) 
ALU(*RS1. RS2. RS1. ADD); 

} 


{ 


void SUB (short *RS1, short RS2) 
ALU(*RS1, RS2, RS1, SUB); 

} 


t 


void AND (short *RS1. short RS2) 
ALU(*RS1, RS2, RS1. AND); 

} 


{ 


void OR (short *RS1, short RS2) 
ALU(*RS1, RS2, RS1, OR) : 

} 


{ 


void LD (short *RS1. short RS2) 
MEMC(RS2, RS1, 1); 

} 


{ 


void ST (short *RS1. short RS2) 
MEMC(RS2. RS1, 0); 

} 


{ 


void SET (short *RS1, short IMD) 
*RS1 = IMD; 

} 


{ 


void MOV (short *RS1, short RS2) 
*RS1 = RS2; 

1 


{ 



5 
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[0 8] 



(a) 



/* inst. h */ 






extern void 


ADD (short *, 


short) ; 


extern void 


SUB (short *, 


short) ; 


extern void 


AND (short *, 


short) ; 


extern void 


OR (short *, 


short) ; 


extern void 


LD (short *, 


short) ; 


extern void 


ST (short *, 


short) ; 


extern void 


SET (short *, 


short) ; 


extern void 


MOV (short * 


short) ; 



(b) 



#include "inst. h" 
main( ) { 



SETC&RO. 0x33); 

SET (&R1 . 0x77); 

MOV (&R2. RO); 

AND (&R2. R1); 

OR (&R1. RO); 

SETC&RO. 0x2): 

SET (&R3, 0x0); 

ST (&R2. R3); 

ADD (&R3. RO); 

ST (&R1, R3); 



} 



1 0 3 
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[09] 



(a) 

#include "inst. h" 

ma i n () { 
SETC&RO, 0x33); 
SET (SRI. 0x77); 

MOV (&R2, RO); 
AND (&R2. R1): 
OR (&R1. RO); 

SETC&RO. 0x2); 

SET(&R3, 0x0): 

ST (&R2. R3); 

ADDC&R3, RO); 

ST (&R1. R3); 

1 



31 



1 03 



1 1 2 



1 1 3 



@00 


60 33 61 77 


§04 


72 00 22 10 


§08 


31 00 60 02 


§0C 


63 00 52 30 


©10 


03 00 51 30 



(b) 



ms i n 




OL I 


Rfl Civil 

Iw, UAOO 


OL 1 


l\ 1 , ux / / 


MOV 


R2. RO 


AND 


R2, R1 


OR 


R1, RO 


SET 


RO, 0x2 


SET 


R3. 0x0 


ST 


RO, §R3 


ADD 


R3. RO 


ST 


R1. §R3 



3? 



9 O 1 



9 0 2 



9 03 



§00 


60 33 61 77 


§04 


72 00 22 10 


@08 


31 00 60 02 


§0C 


63 00 52 30 


§10 


03 00 51 30 
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#include "hwnodel. h" 

enun ( 
Fetch=0, Decode, Exec 

1; 

int cycle; 
int state; 

int *reg[4] = {&R0, &R1, &R2, &R3) ; 

mainO I 
cycle = 0; 
state = Fetch; 
whi le (execO) » 
printf ("cycle-^W n\, cycle); 

} 

int execO t 
int cd[3] ; 

cycles; 

switch (state) { 
case Fetch: 
IR - IMEM[PC]; 
if (IR < 0) 
return 0; 
else { 
PC++; 

state = Decode; 
return 1; 

1 

case Decode: 

cd[0] = (IR»4)&0x7; 

cd[1] = (IR»2)&0x3; 

cd[2] = IR & 0x3; 

return 1 ; 
case Exec: 

if (cd[0]=0x0) 
ALU (*r eg [cd [1 ] ] , *r eg [cd [2] ] , r eg [cd [1 ] ] , ADD) : 

else if ((IR»4) = 0x1) 
ALU (*r eg [cd [1 ] ] , *reg [cd [2] ] , reg [cd [1 ] ] , SUB) ; 



state = Fetch; 
return 1 ; 

} 

1 
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short IMEMCN1]; 
short DMEMA [N2] : 
short DMEMB[N3] ; 

short IR, PC. RO. R1, R2. R3: 
long cycle; 
double power; 



void ALlKshort INI. short IN2. short *OUT, int CTL) { 
switch (CTL){ 
case ADD: 

♦OUT = IN1 + IN2; 

break; 
case SUB: 

*OUT = IN1 - IN2; 

break: 
case AND: 

*OUT = IN1 & IN2; 

break: 
case OR: 

*OUT = IN1 ! IN2; 

break; 

} 

cvc I e += 1 : 
power += 0. 01 ; 



void MEMC (short AD, short *DB, int RW) { 
switch (RW){ 
case 1 : // Read 
if (AD < 0x100) 
*DB = DMEMA [AD & OxFF] ; 

6 1 S6 

*DB = DMEMBCAD & OxFF]; 
cvc I e += 1 ; 
power += 0.02; 
break; 

case 0: //Write 
if (AD < 0x100) 

DMEMA [AD & OxFF] = *DB; 
e I se 

DMEMBCAD & OxFF] = *DB; 
cycle += 2: 
power += 0. 04 ; 
break; 

} 

1 



9 



ffill#2 003-3030363 



#2 002-280827 



[01 2] 



# i nc I ude "hwmode I . h" 

void ADD (short *RS1, short RS2) { 
ALU(*RS1.RS2.RS1,ADD) : 

} 

void SUB(short *RS1. short RS2) { 
ALU(*RS1,RS2,RS1,SUB) : 

1 

void AND (short *RS1, short RS2) { 
ALU(*RS1,RS2,RS1,AND); 

1 

void OR (short *RS1, short RS2) { 
ALU(*RS1.RS2.RS1.0R); 

1 

void LD (short *RS1. short RS2) { 
MEMC(RS2.RS1.1); 

1 

void ST (short *RS1. short RS2) { 
MEMC(RS2. RS1.0): 

1 

void SET (short *RS1, short IMD) { 
*RS1 = IMD; 
cvc I e += 1 ; 
power += 0. 005; 

1 

void MOV (short *RS1. short RS2) { 
*RS1 = RS2; 
cycle += 1 ; 
power += 0. 005; 

1 
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[013] 



#include 


nst. h" 


main( ) { 




SETC&RO. 


0x33) ; 


SET (&R1 , 


0x77) ; 


MOV (&R2, 


RO); 


AND (&R2. 


R1); 


OR (&R1, 


RO); 


SET (&R0, 


0x2) ; 


SET (&R3, 


0x0) ; 


ST (&R2. 


R3); 


ADD (&R3, 


RO); 


ST (&R1. 


R3); 


pr i ntf (cvc I e="%d\n" . cvc I e) : 


Dr i ntf (Dower="%An". Dower) : 


} 
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[014] 



# i nc 1 ude "hwmode I . h" 

long cycle; 
long code; 
double power; 

void ADD (short *RS1, short RS2) { 
ALU(*RS1, RS2, RS1, ADD); 
cycle += cycle_tb1 [0] ; 
power += power Jtb1 [0] j 
code += 2; 

1 

void SUB (short *RS1, short RS2) { 
ALU(*RS1, RS2, RS1, SUB); 
cycle += cycle^tbl [1] ; 
power += power _,tb1 [1] ; 
code += 2; 

1 



void LD (short *RS1 ? short RS2) { 
MEMC(RS2. RS1, 1); 
cycle jg cycle_tb1 [4] j 
power += power_tb1 [4] ; 
code += 2; 

} 

void ST (short *RS1, short RS2) { 
MEMC(RS2. RS1. 0); 
cycle += cycle_tb1 [5] ; 
power += power _tb1 [5] ; 
code += 2; 

1 



void MOV (short *RS1, short RS2) { 
*RS1 = RS2; 

cycle += cycle_tb1 [7] ; 
power += power_tb1 [7] ; 
QQde ±= 2; 

1 



1 2 ffi$E# 2003-3030363 



#2 002-280827 



[015] 



(a) 



U|l |J 


index 


cycle_tbl [ ] 


powerjtb I [ ] 


ADD 


0 


1 


0.01 


SUB 


1 


1 


0.01 


ANU 


o 

Z 


1 
i 


a m 

v. U 1 


OR 


3 


1 


0. 01 


LD 


4 


2 


0.02 


ST 


5 


3 


0.03 


SET 


6 


1 


0.005 


MOV 


7 


1 


0.005 



(b) 



long cycle_tbl [8] ; 
long power_tbl [8] ; 

initO I 
fp = fopen ("table", r) ; 



for (i=0; i<8; i-w-) 

fscanf(fp. "%d, %f\ &cycle_tbl [i], fipower_tbl [i]) ; 



} 



1 3 



fflliE# 2003-3030363 



#2002—280827 

m 

mm] 

[MM] ^TMf it^Stlfe 1 OO V7 h CxTl:, HWW^M. 

mztifrmWL^tZ&ti^J zf^V 1 0 l, 10 5^IA, y-^3-K10 3 
[3S4RBI] 0 1 



ffiaiE$#2 003-3030363 



#2002—280827 



ffi m A 



[0000058213 



i. mn^BB 

ft m 
ft * 



1990^ 8H28H 



l 



miiE#2 003-3030363 



